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CDR is low, this antibody has a low antigenicity against the human body, thus being expected to be applicable for 
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Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2 : Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3 : Arg Leu Thr He Ser Arg 



Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu lrp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
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Leu Gin Yiel Ser Ser Leu 

Tyr Cys Ala Arg 
FR4 : Trp Gly Gin G]y Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Pro Pro 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4 : Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Phe Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4 : Trp Gly Gin Gly Thr Leu 
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L y s Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 

Ser Gly Gly Gly Leu Val Gin Pro 

Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 

Ser Gly Gly Gly Leu Val Gin Pro 

Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Ala Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 

Ser Gly Gly Gly Leu Val Gin Pro 

Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser 
3 
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FBI: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

©Sr)t£3- rt*DNACBt«. _h !E D N A £ 

0]*.tf§fe5i-<* f-tzMtZ. *3feWttS& 

W ffl & . bh-inyy-->«y-7r^^ 1 * (HEF-1 

ff) r D ; t _^_/xy/N:/ir-&£^T'J£3fS3i' < **-HE 

F-VL-g *&cfcr>*HEF-VH-g r 1*^1*. 

S - 4 ffifr ( c h L / c h H ) © b b I L-8Cj}f 
IS © rt: & © E L I SA©gI^it^77f & 

hsb* **w©iiaiJ5Rt hws-<a#©Hiva«fl)»-A 

- 3 y r a , ( R V H a ) ( A ) N & «fe 3« J* b h W S - 4 ft 
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fa © L $W V pf J@c © SS — ,s " - >" 2 y a - ( R V L a ) ( B ) © * 7 
* / & g£ 5>J £ 3 - FtSDNA^fil^f SfcfeC/'f 7 T' £> 

i4tt, *H9]©?S$&J£k hWS-4fit*0LHV?I« (RVL 
a) * & K H « V fl* (RVHa) £ . ^ > 7 W S - 4 

tft ft H $g V pf $ (c hH) / 5WS-4tfi#Lfj|VSS^ 

( c h L) iCO SffflB§££gi3'tK ^ H I L - Z fZttt ZU&m 

WS-4fii#(chL/chH) <h JtKt £ /c © © E L I SAffig 

H5«. c o S«B0*f ±I + CI4$*ifc**9!o R v L a 
£#A,T'« 5 8l®lil$ t h W S - 4 jftft (RVLa/RVHa 
, RVLa/RVHb, RVLa/RVHc. RVLa/RVHd 
, RVLa/RVHe. RVLa/R VH f, RVLa/RVHg 

RVLa/RVHh) © k b I L-8l,Z)tf-?&1&&&tW. £ ft £ 
.COS *ffiB£©*g#-L tlfc #§£$©* * 7 W S - 4 f/i 

(c h L/c hH) i: JfcfS "T S rt: «> © E L I SACgSi^t^ 

H6ii, CO SIBIlO^f ±'«*Cl4$*if:*^BB©R V L b 
£#A,Ttf -5 8 « ©If fltJjfc t b W S - 4 tft «^ (RVLb/RVHa 
. RVLb/RVHb, RVLb/RVHc. RVLb/RVHd 
, RVLb/RVHe, RVL b/RVH f, RVLb/RVHg 
, R V L b / R V H h ) © k b I L - 8 tZMt h t M^ft £ 

„ COS«aBS©iSS-tVt*^Mi$tLfc*l%^©*^ 7WS - 4 fft 
ft (c hL/c hH) £ Jfc® f £ *: «> © E L I SA©e^4*t^' 

17 »33L.fc*5fe9§©lf»JRfc hWS-4iaftRVLa/R 
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V H g 3t V' il R V L b / R V H g © t I- I L - 8 C M "f * £ fig * 
?f |g L * 3£ B J © * ^ ? w s - 4 * (c h L c hH) & 

•f S «> © E L 1 SACgI*it^77tibS, 

H8 li. fl^Lfc^^BJOSm^t hgtfrRVLa/RVHgt 

^CRVLb/RVHg'01 L-8H:r;-C«t« I L - 8 

- 4 ftfr ( c h L/ c h H ) £&®tZtz#><D. *)#VY\s±79 

t h i l - 8 iztt-r & ; 2 a - + Jbjjift© V 3 - 

t h I L-8t3M'f'5'7 1 t7^ : t>'^ D — ^ ;b ^fl s ^^^"^' 5/N 
^ 7 - ,j |.'_ 7 ^flf|t§ d t !&W? $> & o ^ * ? V K - "7 *^ m 
RNAfcttfflLfcfc* B»0»ftCJ:9-*ltDNAi:«U 
# ,j ^-t'M5lt« (PCR) ft«JS^tlftitiDNA4l 

wr * c ttii «bn^ 0 ;©ae?o»iiB4 ko. y-c 

5I4f Sa^'J K - ^ W S - 4 & b *l 5 • :0'W7''J F 
— -7 © ft M # & & J • Immunol. Methods, 149, 
2 2 7 -2 3 5. 1 9 9 2 C 12 » $ *l T £ 0 . 1 Cft 

( 1 ) ^RN A ©&& 

9 n _ y ^-r * fc K> . 7 - * * * > 7 * - f * * ^ 4 7* 

, ; k - ^ 8B IS £ « * L . S-ffc-b ^ i»ffiK^)ieafi^ ( C h i r g w 
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5 r , J . M . & s Biochemistry. 1 8 s 5 & a 4 
5299. l979)n^S^^RNA^S:^ ! -CH. 

tt ©senile**' n- i ^t«lcJii^n^ , c 

7-* ( R N a s e) -* ybb'*-#£TT. »flB«tt*9*i^ 7 
A , _;b^S^*? Z « -5 (Berger. S . L. Bio 

chemistry. 1 8. 5 1 4 3 - 5 1 4 9. 1 9 7 9 ) £E 
^ 5 3 i i t' § S . 

( 2 ) c D N A © 

m R N A © 3 ' *»C»aE^*P o 1 y AiCfBiW* * 
ijJ^^7-KTJb4*M ( d T ) ^7^-HT> -hl5 
©d* i < Ltntc-kR N AK#£ *IT ^ S m R N A*»fiKl N 
?B*7«ifCmRNAt:tBIft«-*fic DNAi^ftfS: 
(Larrick, J.W. ^.Bio/Techno 

1 o g y > 7. 934-938. 1 9 8 9 ).**:. tO^CJy 

ti: „ ^RNAt^'J^iTtJPD-X^AC^ttp o 1 y A II 

( 3 ) #u y *-*a«Kfccj;* v««*3- K-r« dn a©» 

** U / v -*"«B5I£ ( P C R ) ffi*«^T«ll2 v««* 

#©**✓<? ( * ) iLiv^^ciiofcfe, ie?fl#-*§- ; l ~ i i 

K^-fl (Mou s e K a 

ppa Variable;MKV) Rtf : 1 2 C * * * 

ij^xn*^ rr^'- (Mouse Kappa Cons 
tant S MKC)**n*n5' *ir7^-&ff3' *»r 
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=, i -? _ t l t & m t- s . fi te m k v r f- * - « ^ * * * ••• /N * si 

L $ ,j ^- _ g£ £ij £ u - KtiDNAE ?>J £ /n -f 7' 'J ^* -< X L . -t 

-7 ^ * * y * n - © H II V ft$ © m$I (Ditto* ^ 

use Heavy V a r i a b 1 e ; M H V ) & Xf 8£ $ ^ : 
2 5C*t*'J^^^*f f''* 7 " (Mous e Heav 
y Cons t a n t ;MHC) £ * ft *' ft 5 ' * 3£ 7* 5 — & 
#3' *S7'7^-ilTftfflf5 t IffiSBM H V 7*7 v - « -r 

^ h ii 'j — - ie ?y * ^ - rtsDNAie^iji/M 7* »; -f x l 

% ^lTfIfeMHCrH-7-{i7^HiC$IS^3-Kt5D 

N A IE #1 £ /> -f 7' y ^4 

ft*?. £T© 5 ' *Jg7*v 4 -7- (MKVRO'MH V) «: * © 5 

- j£ffi%:@izmmmm s a 1 iair»ii««Rt«EjiGTOGA 

C£-£=ffL> ^LT, £T©3' *^7*7^v- (MKC&tFMH 
C ) It*© 5 ' £tt3E&CfflHffSX m a I T * * 

fittPiVjS**J-Kti@ftfl)DNA»fJt**ft?*l©^' 3 -' 

fc^ffi-fT * ft ft 0 * n-^y^^^^-^^7*i7a-^ 

(4) VS(«*3-Kt4DNA01|i(l 

8DNA»fr*Hifc»C, PCR «j H £fe j£ «8 £ ffi R.£ 7 ** n - 7s 
li*7i C P C RlfeflUffl* vMQIAGEN P 
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CK Purification Spin Kit:QIAGE 
NitSI). D N Attmm* v b (GENECLEAN II : B I O 

i o i*tsn ) m^**)^ #«u *s**» 4 :«o. *©»5a«j£WJ 

IllSa 1 iRtfXma 1 T* §¥ £ *& S L T > t> * * J V a - * 

tih ifr . 7*7^5 KpUCI 9©d'i^ji^7S:i?D-^^^^i?^ 
Is] ti$JPBB¥3? S a I iRtfXma H3 £ *9 W W £ ■£ . d © p U 
C 1 9Cl!JEDNAKfr*»*«Cl»t5:it:«k*)s ^ * X * 

•9- — ( A p p 1 ied Biosystems Inc. |g ) # 

ife^u i R&ntem 2 k ji&ffjKia^-r 

ttttttfegftM (CDR) 

* % $ ti £ & k: . t h i L-8KMtS7nt;^D - ^-^St 
#© v$ij^©^ v su$x«:ffi*S1£fc5£*S$ (cdr) 

£«3^©i§V0$Xti:CDRt;:«fc9&*££ftT^£ (Ka ba t 
, E. A. h > r Sequences of Proteins 
of Immunological Interestj, US 
Dept. Health and Human Services 
1 9 9 1 ) o 

HtlSB 4<l©-7U-^7-^ vim ( F R ) ©^ < ©SP^tt 0 - >- 
r ff it £ £ *K 3l©CDRtt^-r«»lSti. C D R S 5 i 
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£ iz it P - - ' - i- Hi it (T ' - SB # * ^ ^ t s - - 4> & ? " 0 F R i;: ' 
T3|ocDRtt«Ic2#ttt:*t!:ig^illc*»*ft^ * L 

««©HE»I7 5 y m^mtm^-r S C iK«k ^/r . Kabat, E 
A. £> v ("Sequences of Proteins of 
Immunological Interest^ O&ttflJ*" & 

NA£tIlg-r£i&^ RDN A4i$t*i*ftS*^tt> 

p CR _^ v-yitc DNAClt)tlS"7^ y ^* — IE S. Ch* "7 
* x v $l$ie?ij©**i *'*i<Z> D N Ag£?U£ . DilL^&HSil^^* 

-^cfc^^stst hcaa*3-Kt*DNAE5!i{:iet 

«Gb Hft*c b L«c««*?«ktftt*© fc h 

KfcJ^ttC/, Haco^Ttil gGTifenfcSCT 1, C T 2 , 
Cr3*S^ttCr4 (Ellison. J. D N A . 1. 1 

1-18 (1981). Takahashi. K. <c> > Cel 1, 
29. 671-679 (1982), Krawinkel. U . h 
E M B O J. 1,403-407 (1982))**^ ttflh© 
y 4 >; ? 4 ? % % ft? # & Z t frX' * & , 
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ep N i y ^ v - / 7* a * - * - & © ^ -5 « ftmmm%%m iz ^ * 

t -^-|(Dcl;? «5feSfWffltffl«*w cfcSMO&o'^ ^ O * H « 

vaiRtt&cFct m«ctgi«*3-K-rsDNA£#A,-i?*s» 

£ W091-16928). 

k* h n * A: «: y-k'*"CJSIlt*> 7#tft£S2ist'SC: £ bT' 

-7 * * W S - 4 * S! LffPJ -^-ffl«RtF V«** 3 ~ K-T S c 
DNAtPCRS*J8^T^-*^^ b h L«C *fiK®£3 

ScDNA^PCRft^ffl^T^-^^^ k h C r 1 «** 

^WS-4ft#OVlWt3-FticDNAH*l&fl)5' Rt>* 
3 ' 5fcffic*>n>TiS£*ffillE?fl*SALT ( 1 ) 
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2 » - A *nSiTC, ( 2 ) *: *i h \% ft 31 ^ '■' 

9 - xp T- M ® iZ ® ffc f -5 «fc 3 ^ fc ( W a. ti\ * ffe 9§ "C tt K o z a 

nws-4W©vssi$3-rt5DNA^ mm®± \- cm 

fci/l&©-i§& (transient) % ^ X « £ Si « © 
C il ^ T* h & . 

i^ib h w S - 4 ffifrCDlglt 

;7n-^;Pfji&©CDR*<k H/l # ^ H £ *t T <^ £ 

x ^ y ^ p _ ^- ;t,£t#(D ^ SE i> CDR *<^*S $ ft 

5 k 1-t; a - + )V ffi ft © F ROT $ / KE?0£©ISjK:iE^|3j — 

tb K;!7a-t © F R © 7 $ J &IS5iJ £ £ Jtfg-f 

SCiC,);^ Sti t hWS-4ffi#©Vft8©K:gt©£©<!:«: 
£fc J- V Sf$£ iitR-r £ C t *<plfigtl S S c ft & #J C tt iti£ ^ 8? #f 
7 7 (■ GENETX (So f tware Deve 1 opment 
Co. . Ltd. ) £ m ^ T -7 +) * W S - 4 fftft © L H ffi 

0 V p! 1 $ > National Biomedical Rese 
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arch F o u n d a t i on (NBRF) © *' — ^ ^ — * IZ % 

as $ ft£ t *<T ©BEfcO© k h © V ilktt L fc. 
7nws-4R*oLavj|«ii, Kfcn© k r ffi & L II v $1$ 

£ © ]£ $X ^ & <^ T k h fit * H A U ( W a t ana b e, S. h . H 
oppe-Seyler' s Z. Physiol. Chem. 3 
51. 1291-1295, 1970)© L ff V fiffge ft & ftttTL 
T*?*K 69. 2 %©PJ-14*<#?£'r 5o — WS-4tftfr©H 
ffvifttttt. Bt«l©k r fii*H«viS«<!:©ifc«K:*?^Tfc. hficfr 
VDH26 (Buluwela. . L. S> . EMBO J. , 7, 
2003-2010. 1988) C ft *> SHH L T *? »K 7 1.4% 

14«fc *) fcffi^. d ntt^ ^ ^ w s - 4 fit*© va«*< k h v «*k: 
* fe?g!I1£©Fp1@£8?ifc-f Sfcai>K-7$xws-4©v$l$£k r 

SjbfS (human i ze) : i^SfCfcS C i^i LT^5 

o 

v ^ ^ W S - 4 fii#© V £ t> Kabat. E. A. <S> 

(1991) Sequences of Proteins o 
f Immunological Interest. Fifth 

Edition. U. S. Department of Hea 
1th and Human Services, U. S. Gov 
ernment Printing 0 f f i c eC<);«)fl^ 
H h V gift » 7* — 7* © 3 y -fe y 1r 7, 1£ ?lj i Jt ^ L . V |R*S © 

f r ia t it $ ft fc . ^ogi^H k: * -f • 

II 7nWS-4®Vfi(DFRi, « * © 7* ^ - 7* © 
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t h v m m © =» -t ^ * k ?u © F R £ © w 0 ^ ~* 11 ( % ' 

A. Ltt V«*Ci5?tt* F R 

HSG1 HSGII H S G III HSGIV 

64.4 51.3 57.3 57.5 

B. HffiV tt* F R 
HSGI HSGII HSGI1I 
46.9 40.9 62.3 

-r**WS- 4ffi*©L«V»*©F R tt k H|VW®t7' 
i (HSG I) cFRCayty^xEJlcltSiKl/T 
*? 10 . 6 4. 4%0B-tt^#St«. t^^WS-4©H 
av»«(DFRttt h HII V$II0^7'^ 'JI/-7* III (HSG III 
) oFRcay-feyfxE^cIiSffiUTiO, 6 2. 3% ©PI 

}HX^^ bHflt*HAU*©L«V«*ttkhL«V«a©* 
7 ',- ;u _ r 1C |U * L T k h fit* V D H 2 6 + © H « V «* tt 
t hHiIV$l^©-9-7*^'^-7* lIH:It5, g *?§ Jj£ k hWS-4 
ffi # L II V %l m © 15 It © » C tt * 7' ? n> - 7* 1 (HSG I ) tZW, 
tSb h Ltl VfiSM£i£ffl *ttSi)St hWS-4tfiftHf£ 
V$S^©^lt©^«>K:tt-9-7'^^-7- III (HSG III) Clt5 
k hfA^HlI V$Iii^ffl^S©*<S#T'$)^-?o 

oLiv$n«t nnviiot7'^^-r i© i isSilTfe^ 

t Ma*RE I © L fg V %%®IZ bmWi l^fc. ft S«fiJt k 

h W S - 4 L m V»«©RW-K1*?^T R E I © F R 

RE 1 {3l< F F R*CS> IffitUEl (Pa 
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1 n; , W , Hoppe — Seyler' :•■ 1 . Physio' 
. Chem. , 356, 167-191. 1975;Epp. O. 

Biochemistry. 14. 4943-4952. 19 
7 5 ) LT 5 fflg©T S J Wl 3 9 . 7 1. 1 0 4. 1 0 

5 Rtf 1 0 7 ; %2 £#R3 ) ©ffl«*<#£-f£. 

« *f . JC*tti7U8HttKa ba t, E. A. & (1 9 
9 1) ©gKCS^^t^S. teil 3 9 Rtf 7 1 K*? £ 2 li©7 
* y &©0Hfc« 7 v h CAMP ATH - 1 H tft#© L $ V ^3£© F 
R^H^^-r^T^y^^ti'^^-rbT'ab^^: (R i e c hma n 
n 1988). K a b a t . ( 1 9 9 1 ) C «fc *l «U FR4 
tpO3l©7$/SI0t^ (fill 0 4, 105RCM07)l*ffil 
© fc h a; L f£ rfr £ © J pI $ C £ t<» T *? *K t hjd^iSJfttS 6®f 

li^b hWS-4fii#:LgiV$Ii02'5ffi/N--; 3 y £^lt L 
rt: . B — © >< - & a V R V L a K T tt > F Rttl^lct h C A 
MPATH - 1 HjJtfr^KS^S-T'SRE FR (R i e c h 

m a n n <b. 1 988) > *LTCDR«-e^*WS 

- 4 © L 0i V $f $ # © C D R <>: 1§] — £ L rt: „ SI H g y 

RVLbttRVLaCl^ b h F R 3 4* © 7 1 £ 3 T $ 
y^l<l©^*^t3-rSo Chothia. C. J. Mol. 

Biol. 196:901-917, 1 9 8 7 ?) IS $ tl5 C 
<t<x S17 l£L0(V$I3gc©CDR 1 ©^*£#J (c a n o n i c 
a 1 ) fffii©S&#T'&3. 

3 <Dm.rn.oy $ / l m v $1^© cdri ;b - r © ?n it k ati 

Iff £ i^SSJu * aittctftfltfe <KS"T5<!:%*.$> 

ftT t^, Um$L t hWS-4iS*L«Vffl«ORVLbt:*?l>T 
ttx &^7 1 07*-Jl'7 7'^*^D , >i'{:^A^tl^, ^ 
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2 !i . TnWS-ilS#(DL IS V StS* t f- C A M PAT 

H - 1 Hfit* + T©ttffl©fc»C«l!tSil/«:RE 1 © F R ( R i e 
c h m a n n 1 9 8 8 ) &tf S»fi t F W S - 4 fit*© L « V 

a a <d 2 a a » y © - ^ n ^' n © t * / & be m * * -r . 
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B. 2 n&ffc ± b w s - 4 L IK v KHS©&Si 

12 3 4 

12345678901234567890123 45678901234 567890123456789 

WS-4L DIQMTQSPASLSASVGETVTITC RASEI IYSYLA WYQQKQGKSPQLLVY 

REI DI QMTQSPSSLSASVGDRVTI TC WYQQKPGKAPKLLI Y 

RVLa DI QMTQSPSSLSASVGDRVTI TC RASEI IYSYLA WYQQKPGKAPKLLI Y 

RVLb --- 

FRl CDRl FR2 

5 6 7 8 9 

0123456 78901234567890123456789012345678 901234567 

WS-4L NAKTLAD GVSSRFSGSGSGTQFSLRISSLQPEDFGSYYC QHHFGFPRT 

REI GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

RVLa NAKTLAD GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC QHHFGFPRT 

RVLb -- V 

CDR2 FR3 CDR3 

10 

8901234567 
WS-4L FGGGTKLELK 
REI FGQGTKVEIK 
RVLa FGQGTKVEIK 

RVLb 

FR4 

VI : RE I CD F R Itnmfo t V CAMPATH — 1 H ffifr* £ Jl 
Ul$il§t0TS)S (R i e c hma n n ^ 1 9 8 8 ). REI 
0FR«05i©T»*ftLfc7^B!ttk hRE I ©T S y g?S£ 
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m t ^ & * v 5 • ' £ c £ & > 7* / gg & — £ ^ ^ §2 ^ y , 

7$/Klf UKa b a t ^ ©Sit: ck ^ t © T $> ^ . 

itu h Hff ®twg*>gHKL-t^a (mi) . 

;p-7'III Ol««I-C*itHitftVDH260H8Va«(B 
uluwela, L. ^ EMBO J., 7. 2003-201 
0 . 1 9 8 8 ) Cl<>»IILT^fc. F R 4 CO^TfcU VDH2 
6 © F R 4 © IE ?IJ & ^ £ S o T o « fc - <t~f ? & — ? 
III t Ha#4 B 4 (Sanz. I. J. Immun 

o 1 . , 142. 883-887,1989) 

Z t t LIZ. ZtlbOt V HfM. V$l&£. SilSt h 
WS-4!A^©H0(V$I^©l3:lt©^^©Sfilci:LTffl^^ o 

giib h w s - 4 tft# h m v$i$© 8 mm®'*- >* 3 ^*sit 

LfZo 8ia©'<-i ; « ^©t^TCiJ^T, t b F R 1 . 2Rtf 
3ttt h}JiftVDH2 6CFR 1. 2iO : 3C, FR4tttHaft 
<B40FR4Ci^tiO> ^ LTs -7$*CDRti^**WS 
- 4 }jtft;HiVSIi©C D R tPI-t$)S. 

*3 *?«kCM v<;^WS-4!jifr©H«iViS, »S© t b 
Jftfc VDH 2 6 0 FR1-3, b hj^^ 4 B 4 © F R 4 O'S^ 

i-ws- 4}Ji*©Hisvii©8Si© /<-•>* a y©> -e *L % 

n © t $ j m e 5>J * * 3- . 
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£3 H m f& t h W S - 4 HfRVffiiKORft ( ^ 4 il < ) 

1 2 3 

123456789012345678901234567890 12345 
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4 giltl: MVS - 4 V $f $ O Ix It (130^^*) 
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& : RVHa~h ttRVHa, RVHb, RVHc , 
RVHd, RVHe, RVHf, RVHg£.tf 
RVHh£ ^-r , 
& & . t $ j m. tt — 5: ^ * Sfi 

T * y tiKabat 
«j> © £ H £ £ & *> © T $> & . 
FWS-4tn.ftV^i^^-Kf ^DNAOitSS 
Wfc&t F W S - 4 ffifc V SB«0ft?83£HffiW 5 £ II ft K §2 

Hfftft fc. FWS-4fit#L8&0 f HaVii«©**lf 



EMM 
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mm t b w s - 4 ijtfr l a&« h i>: v i«o : v- 3 y r a , ©^ 

jjcDN Ag£?lJ*<IE T 5 / &@2?U£ ^ -Klt^«: t & It IS L 

fc. sauft t h w s - 4 mfr l ik v tatt^'- •>* 3 y r a j ©@e?ij£ 

E?l]#^ s 62K> t h W S - 4 tft# Hfg V $S$;x- ^* 3 y 

r a j ©E^HStEM*"* : 3 8 C^f. 
If t hWS-4St*VfliOflfeiDA'-->' 3 y£3-K-T£D 

N A tt. ^ — /n - >• 3 y r a j ^tlStw. ^I^tLT ^ * P C R - 

(Kammann. M £ > Nuc 1 e i c Ac i ds 

Res.. 1 7, 5404, 1 9 8 9 ) IZ £>■? frti 2LW & till Z- 

*mZm^Ttt®LtZo h W S - 4 tft# VftBOgftitCR 

LTia^Lfc J; -5 JCx nmtitt hWS- 4tfi#Lg[V$H$© 1 O© 

il JjD © ^s - y* g y ( /x - ^ g y «" b j ) ^3-Kt5DNA$ffS 

*LTS»*k bWS-4»t*H||Vti«07i»0*aOA 

- y 3 y ( a - y a v r b j , r c j , r d j . r e j . r f j . 

r gJ & r h j ) ^ 3 - KtSDN A^^ISLfc. 

^ij©-3i©»ae«^{fc*#*-> 75; &8E#i© c n $> ©i&iafc^fl: 

fctPC R 0g^g§&£l¥! l^T D N AE?fl©Sfc*ffl fc^g^ff UiCJ; 
*) its* £ ttfc. D NAE£fl£i£f>ll?S:0£'fb£2£A3"£ P C R 7* 7 -7 
-*<&lt£*l*:. -&© P C RR£4w&£. PCR4M?^d- 
y ft L N * LTE?iJfc5£ D N AE?iJip©£ft#lt®5i ^ K & 
T^S:i*ifgLfc. S«^c b hWS-4ffi#L«Vffl« 
9 y r b j ©K?U£K?iJ#-t : 6 5 CI. Sflltft t h W S - 4 Jftfr H 
H V <K - •>* 9 y r b j , r c j . r d j , r e j . r f j . r 
gj, r h j ©-e*L-?*l©iE?l]£i2?lJ#-^ 4 1 . 4 4, 4 5. 4 8 
. 5 1. 5 4. 5 5 tZTfr-t. 

lil t h W S - 4 Jftft V fttt©ft * ©/n - •>* 3 y © D N AE?!l 
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£ EHIifcfc i- * 0 fit E L & . H w ? - 4 fit* V %$M* => 

- Ft5 DN A4% kK«*«3-Kt*DNAtfCi:m 
SBi?Lgf*fflBa£9i- < * * a - ~ y Ufc. EP 5 . 

b r W S - 4 fiifc V«L««*3-KtiDNA4k h L fl C $1 $ 
*a- F1-*DNAEJ|C, B««fe hWS - 4fii*H«V«** 
3-Ft*DNAUKrl 511^3 - KtSD NAE?)C*n 

Ifc CHADS t h L m V ffl8^-f 9 yfaj**^tt r bji, 

- 8 ^©jg^co^-ttajK ^LTi®^^ mi izmm?&£ 

r> H> L gA- £/" 3 y r a j * & r b j t H «./<- a v r e j 
atAt'lSSiiffilS k r (RVLa/RVHgWRVL 
b /RVHg) ^^^^WS-dJA^ilBj^^^^^' 1 L - 8 H 

*.Uf«:fc*nfcBll.aWB*U Bttf»*BB. ttf 

eigne, w&tfttSBB. MZtfKWiwmmmz&mt s c t 

«ilfCOS«BXttCHO«l«l>U*«**l*. 

(human cytomegalovirus imme 
diate ear 1 y ; H C M V ) 7" o * - * - £ tt IB * * © 

HCMV-VH-HCrl . H CM V - V L-H C 
pSV2neo!:6*tU0 ( BR&M SfeB W O 9 2 - 1 9 7 5 
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9 * # M ) ^tsft^ 

7 ^M, T H?y^^40 ( S V 4 0 ) 

*|©*7 ^ ;u*7*n fc*^tt. t h • *• y K • ^ * 

-y.xnyy-^.y-7r^^--l« (HEF- 1 a) I© 

«|?Lttft«lB**©^ Di e-^-* ffl ^* ltf<k '''* SV4 
0<D: rn*-*-*ttlB M u 1 1 i gan. R. C. 

i><D*& (Nature. 277, 108-114. 1979). 
£ fc. HEF-urnt-^-*ttSt**^ tt ^ Mi zush 
ima.S. £©2>£(Nucleic Acids Res.. 

1 8. 5 3 2 2. 1 9 9 0 3 **<T* *. 

*»W©fc»C*Httrn*-^-©«l©Jl##lttH E F - 1 or 

liHEF-VH-grlWHEF-VL-g* (H 1 ) 

4. SS^iUK, *y ^^^^ s 

V4 0. ^/N*fD~-e^-(^X (BPV) *©4*©DN AfiW* 

**k> giffli^ + toafe?3 e-ftJiff 

© fc Kk IK ^ ~ * - i T > TU^afFS' - * X * F * 
y^7x7-€?,5^ttn e o * 5 X * * - ** C T 

K) ae?! *»«**y*y-^r*y*x* , i ^ 

7 a ( X G P R T) itfc^ >* k K n^ggMTcli^ ( d h f 

D -*;utfC#© L«VW*RO<HilVffl*U *tf Cl* L « V «** 
3-Kt*DNAMf*H|Vf«*3-Kt*DNA*IRt* 
3 *l£ fcU tHL-8CJSt4t|./7^*>7iR*&iJI 
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If t h }/[ # © -ff 0 ~ & :r ^ m x h 5 . * * * - ^ tft * i 
t £ s #J A. a? w s - 4 *< £> if <i> a § . l II v m « «: 09 A wf e n # # 

: 2 6 t:it7 5 y ^le^lJ^^L. LT H «V WfKfll 
§f : 2 7{:^t7 5; &l£?IJ£Wf 5„ 3 *l£0T * / &H?U tt 
ffili If* *lE?«J## : 2 6, 2 7 Cas-r * * K Ei^'J^ ^ 

o d - v £ nx ^ & o 

( 1 ) t hLgiCfllRtfv^xLSiVlIlifa'K: 

c 2 ) t h h m c $i « &. -7 ^ 7. h m V $1 $ ; 

-7 $ * L m V SIRtf?^ ^H0V ZtlbZ o - K-f 

5 D N A It ftj 12 © il 9 T' & 6 . Hfl IE ^ h L II C $1 $ tt tt M <D t {• L 
m C $1 $ T $> £ C i X § . * L T #11 * t hC*fc*^ttC*1» 
iT$>5„ Hlliet h H II C$I^«fiSO t h HIIC§I^T$>5 d t 
i^lx -tLTWilft FCr 1, Cr2. C r 3*Sl'ttC r 4 
(El I i s on, J. ^ DNA, 1. 11-18 (198 
1), Takahashi. N. £ . Cell. 29. 671-6 
79 (1982). Krawinkel. \J h , EMBO J. . 
1. 403-407 ( 1 9 8 2 ) ) X & £ . 

* > 7 fitftossii© tc «> c « 2 a^©f£3a^ 2? ^ -x -r « *> x 

£ £ f£ 51 $J M vIM © i> £ X v $ x H II v SI m R 7 J t h H II C $fi£ £ 
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T' in f It + - y ' 7K^*l2iato 0 

NAfl^vnHJIVfWt hH|C*«*3-rtiDN 

(a) (dm Lmcmm. 

(2) thLJKFR,RCFkHL-8t:«t57^^fy 
* n-*;i/ffifcW s - 4 © La C D R La V««. £ 

( B ) ( 1 ) t h HtSCSig, Rtf 

(2) t h H0i F R > Rtf fc h I L - B Cj*ti^^« ^ 

^n-*;ui7i#ws-4©HacDR£^A,Tj3c£Hav3i$. * 

^ ^ T Jg£ £ H a ; 

L-l*JB*K:*?^Ttt. «BL«CD RttESItt : 2 6 
Tll$^S7 5 y 8E?l$tl/% WISH « C D R ttK?fl*-f- : 2 

7{ ;i$ti575; ^ie^ijTfe^T^T $ y ggK?u© &m*<m 5 c 

*^TSi4*i*T^ KEW**L ; fliet b L a F R A< R E I 
CA*tU©T!*»);IIEkhH*FRl. 2*J:CF3ttVDH 
2 6 Us FR4K4B4C4*t«t>©-C*»l ;UEt hL«C« 
*ttb K*?lit*0 ; *Lt*Et h H«C««»t h C r 1 

4>£ < . *«^ttiillBkhL«Cfi«*J:tF/*fcttthHac« 
« © *> *) C => V * 7 * V h-r£*§£S*T*>«k^. 

3 5 



PCT/JP95/01396 



# m co ik <- ft 1 + # s it & * s m m. i - h f/t & * ft ij! t * 

& £ L ASK C T &> L«va«liJ[2C*^TRVLaJb 

si^iR v l b t lttrz nzr $y&ie?ij£*ri^ h n v $i $ 

ISi^tFI^CRVHa, R V H b . RVHc. R V H <U RV 
He. RVHf. RVHgXttRVHhilT*$*l57Ul!Se 

mzm-rzo z t>iz, H«via«FR2*a>4 i &a>7 k j 

# / £ « |3j F R 3 # © 6 7©©T$y^*<7i-^Tv 

RVHb, RVHd, RVHe. RVHf 
. RVH gXKRVH hiLTS^*l57 ? / iffi^J^ tf 5 t 0 

If » JS ft © 58 it © fc «> £ tt. 2 9 ? -> f « :b 5 

4> £ KmUw^H Lfcilflllfc t ^La^^-^'t^DNA$^^■ClR 

%3%^? ? -zm^Tm%mmm<!> z t &m±B&& isi insets 

l. % l-z z co MM&mz ntzim&z ^ y - t" ** x ti -f y - 1* h n 
w m & * y - t* *- x « 4 v-k*ha-j«f i/Tgfiir«s«*t 
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*fc. #&9i©L«Vtt*C D RRtfH«Vfl!*C D R 

A©ft«©fe«>K:*ffl-e**. *5|hjo L « v$s^c d r £ 

3-rti D N A «HfltJ£fc h L jR V«** 3-rtJDNA&tf 

B«t:*»il!OHavai«CDR*3-Kt*DNA 
hHlKVfli^^n - KtSDN AR^*ll«l)Sk h H f£ £ 3 - Ft* 
DNAttSSOfeftCffflTSb*. S&JIfcU Siit htftftOF ( 
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a b ' ) z . Fa b & ft H & F v £ . X - . H fW &. L &. CD M F v 

©BftCftlf Bird, R . E . & „ 

TIBTECH. 9. 132-137, 1 9 9 1 , 

i' y / ^ ? x y F v 1^ b h I L-8t:;t}t5Sii l - hfii* 
© H til v $im t L ® v %im £ iS*S L T « ft . Z <D is y * 4 V 

Fvciu^> Httvft8£LSvfBtttt';y*-x*F£L<iix 

^rtF'Jf*- '(Hu s t on, J. S 

. £ . Proc. Natl. Acad. Sci. U. S. A. . 8 
5, 5879-5883, 1988). 

•> V V )V * x. 4 V F v tZ if ft H IK V 1$^*? CF L II V $5*^ tt. 
Sff^b hffi#©H$&cfctf L$£V$f$<>; L T ml BUM £ *l *> © 
©^•fftT'fcoT&cfc^. fi^^lJtLT.ie^lJ^-^3 8. 4 1. 4 
4, 45, 48. 51, 54. 5 5 © ^ f tlfrlZ IB$c © T $ J 

H II V $S $ <t . KBI*^ 6 2,6 5 ©<,>•** £12 $c© 
7 5yKie^J*^35:ftLIKVflM^ ^ i•^T'^ft^y^J''-'^^^^ ^ F 

v 3Mf £ ft ft (W08 8-0 1 6 4 9 £ # &3 ) <> 

$ n T ^ ft o PJy*-iLttts #J *. 7 $ y & 1 2 ~ 1 

9 J£S^£> £ ft ft:*© — K^ffl^ £*lft (W 0 8 8 -0 
9 3 4 4 ) 0 

> y ? * -< yFv^D-KtSDNAtix HJlieie«i©Sli^ 
b h ft ft © H II £ fc ttx HfiVaH^-Kt^DNA, £ «fc L 
fHSfcttx LiVH^3-Kt5DNA^iliiL, *l © IE 
?IJ©-9-&©^tM©T ^y^ie^j^ru - K-fftDNA8B#£x ^ © M 
S^SSt«rH-7-M^ffl^ts P CRSKiOillLx & 
T . $ £ Kl -5 7* K V V * — SB # * 3 — K ft D N A £ <fc L k * © M 
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*£-£Tif Alt' S :iC<);9S^i. 

* O F ( a b ' ) i . Fab, F v ife « ^ >> ^ x - y F 

v CD HIST LT> EL I SA 

. e i a (ps^isM^^) > r i a a&to&mmjz& 

I L - 8 ** U * n - ± £ 3 - h L /c 7* U - M3 t |* i L - 8 

£ }JD L > d d C t h I L-8C«t5 + ^K#s fltt $ t h }/t 
fr£j££-f 5 *fflB&©J£#_h*t& 5 V>tt*&$S-* V 7* ;u £ flD A. . 

& * CO F ( a b ' ) 2 . Fab. F v *5^«i' ^^^fx O F 

v© I L-8 utr^-i:*tt5 I L-8*S^rIS^vS14«s il#© 
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» + i l-8 i/*^-c»t« i l-8 o^^mmr v * 

Pig ufflt^:i § * o 

125 I JSi'tl^SSl'fc I L-8 1 L-8*tt' 

*;chemotaxis) © II * « * I? fifi f * C « « « * D & n fc 
ffla.W?G r o b . P. M. S> J . Biol. Chem. , 2 
6 5. 8 3 1 1 - 8 3 1 6. 1 9 9 OCEIS^WJS^- 

+ ****** 

* © F ( a b ' ) . . Fab. F vfeS^lif^'^*-^ 
pftc, ttWrtaW. ttfcrt&lf. ftTi£« 
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- 1 0 0 0 rag /body $> 9 . 1 - 1 0«g/kg/jS©#S']fflfi ; £jIiK 

*^^©t h I L-8 fit fr. HfSfiJtt h Jjt #i cfc 

O* * © F (ab' ) 2 , Fab. F vfc^^tt^^^'^f a-V F 

S 0 fciilf, tt»»*4ifc t h I L-8i:S}t5*^ 

^ffift. Siib Matt*?«fctf*© F ( a b ' ) * . Fab. Fv 
$> s t> tt > y x - y F v $*!U 4It}§7lu |g 

mm^t'^mmL. ^n^^m^itm. t w e e n 8 o . 

■fe* 7 ^ y > t Hi7^7'5y ( H S A ) £ £* £ JjD * t> © T & 9 

fll A B? -7 y ~ h - 7* K "3 ^ S i' ^ t 5 ^ 5 i i ^ T § 5 . 

*H93£Tie©ll&0!lc £ 0 RttttKttUI-f 5 ztiiz 
<k *) *§fcnj©$5H*<K£S *iS *>©T'tefc^. 

ggjfefft] 1 , bHL-8 fcfrt-f & g * * J 0 a =Jl ^ffifr © 

v 3f M £ j - Kt^DNAcD^ q - ^ y ^ 
t h i l-s^^^^^**^^*-^^*/^©^^*!*^*^ 

— Ktii DNA£&©t£t::LT^ n - ~ y L /c . 
1. iRN A © IBIS 

A-f/ 1 ) F-'WS-4fr&04RNAis Ch i r gw i n. 
J. M . Biochemistry. 18. 5294-529 
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9 , 1 9 7 9 IZ J- : *J S3 IE £ *l T o & ig -t ' * J- K K it * * 

•T tZ *> . 1 X 1 0 7 ® d> /> -< 7' «J K--vWS-4®aBBS^2 5 
ml © 4 M 7 ^ 7 * - h ( F u 1 k a & IS) * T" £ C 

* * ♦>* * 4 X 2 -£ fc o * * £/" * - b * 3t'I>« + © 5 . 7 M igft * 
$ -fcS*l±K:*JI ^CCtl^BeckmaD S W 4 0 n - 
3 1. 0 0 Orpra C T 2 0 *C T 1 A * - i 

CJ;*)RN A £ ft 18 

R N AitmitoZ 8 0 %x * y J; 0 *fe& * LT 1 OmH 

EDTARtfO. 5% N-7^D'(i'**3^8t M)n« 
2 0-M T r i s - H C 1 ( P H 7 . 5 ) 2 0 0 jr 1 + C* 
iU •ttT'ftlCP r o t e n a s e (Boehringerft 
K) « 0 . 5 »g/ml £ « ~> C*ilDLfc*. 3 7 *C C T 3 0 #|S9 

i» T' #1 £ L . HTRNAn^-^W^fc' & c - RN 
AttUg^* 1 mM EDTAi^tlt^ 1 0 »M Tris-HCl ( 
P H 7 . 5 ) 2 0 0/1 lCSJBLfc. 

2. ^ .yt'/^'t-RNA ( m R N A ) © tft Hi 

-7 ^ X * / ? n ;bJjLfr W S-4 Hi^n-Kt^mRNA^ 
itijf Fast Track mRNA Isolati 

on Kit Version 3.2(lnvitrogenft 

IS) zm^x. * ©}&j*#n!eSi©:£&Kft^. -tie i . -c»&n 

fc^RNAA^P o 1 y ( A ) ** ^ -r >r 7* m R N A £ tft ttJ L tz . 

3. — *ic DNA0^JS 

cDNA Cycle Kit ( I n v i t r o g enSf) ^ 
m^X. *©|g*SK:8e«©*«£Klt^. ±122. T'&S>*L*:&4 
OngfflmRNA^'-WcDNA^IU v**H«Vffl« 
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£ 2 - K f c D N A © M<® iZ ffl rr « ft ; t 7 7. L $8 V til $ * r 
- KfS c D N A£i§*§-f C ft 1 0 // g ©Jbtfi:£R NAi 

>) - * II c DNA££Ji£L/c. 

( l ) 7^HgV|iIl*3 - Kt4cDNA0«fi 
PCROfcftOrH'-U, 1 3-2 4 C^TM H V 

(Mouse Heavy Variable) 7* 5 -f ^ — 1 ~ 1 
2 > S.th*E^J#-t: 2 5C*tMHC (Mous e Heavy 
Constant) 7* -7^^— (Jones. S. T. & . Bio 
/Technology, 9. 88-89. 1 9 9 1 L fc, 

P CRil^l 0 0 ^ 1 ttv IObiM Tris-HCl (pH8. 3 
). 50 mM KC1. 0. 1 «M dNTPs (dATP. dGTP 
dCTP. dTTP) > 1. 5mM MgClz, 0. 0 0 1% ( 
W / V ) -fe* 7 y , 5aiv KDDNA#'J/5- t'Amp I i T 

aq(Perkin Elmer Cetustt).0. 2 5>M 

7 5// M : 2 5 CitM HC7'H ^-Rtf-hSfi 3 . T 

/c-*$cDN AitiK 1. MHV1-12 
7 - 5 4 v - © * K T 80 * K ffi S ^ * o C *t£ 5 0 // 1 © &y4 
TSo fcfc. 94TO!Dllfl«CT3*iatl/TftC94tCTl 

#isu 5 5 1 ct 1 #rsi&.tf 7 2 *c iz-z 1 #hu ^©JlimT-»n»L 

fc. C©SE-9-'f^^£3 0lDlR^L^a. SIS^^ 1 ^^ $ t> C 7 
2 *C £ T 1 0 # RSI -f ^+*^<- r Ltz. 

(2 ) 7nL0Vf«43 - Kt5 c D N A ©if *I 

PCROfcftCT*?-! 7-iLti:?IJS^ : 1 ~ 1 H-itMK 
V (Mouse Kappa Variable) 7* 5 4-7 — 1 — 

1 Is S.D c i£?IJ# : t: 1 2C*tMKC (Mous e Ka ppa 
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C o n £ i. a n i ) 7* r f ^ — ( J c- n c « . S . T . £ . B i 
o/Technology, 9, 88-89. 1 9 9 1 ) ^ilffll 

c D N A 0 it*! . **L?*L0 . 2 5/(M0MKV7 , 7'f"-j| 
3 . 0 ^ M©MK C7*7 -f 7-^ffl^Tti*iLfc*^|^^t 

> file 4 . ( i ) ti&^T h m v $s$it£^ ©Jtipitr •o^Tie« l 
*: © £ jsj t; 2r & k £ ^ -tie 3 . z>ntz-*t& c d n a?£ 2 . 

0 v 1 *> ^» i# «^ * -o fc. 

5. p c R £&«5©tt3S*?«fctf Wfrffc 

iffiffi©£ ■? C LT P C RftCJ; 9 if 4>l L fc HII V &&&&& Lj& 
VSH^Jl^'tl^DNABlrJt^l. 5 % IK it * T # n - * (S i g 
m a ftin ^ £ t o - * y <fc *) L fc. ft 4 

5 0 bp^© HtIDNABIfM-i^4 0 0 bp&<D Lf£DNA®r£-£<£W 
t-57*'n - ^ tl^O 9 3*^. * LT 6 5tCT5 #IB!iS 

Sll-frLa6> LT Z ft £ Pl^a© 2 mM EDTARCf 3 0 OmM N 
aCl^ttS20»N Tris-HCl ( P H7. 5 ) £ JjD a. 

o 

Cl©ti-^'fe^7a.y-^R.t>'^nD*^-^^ t i;0JfiaiL. L T 
D N AKffr^X ^ y -;utt^t3 J; 0 IJiRL. ^ IT 1 mM EDTA 
1 ObM Tris-HCl (pH7. 5 ) KI IS JS? U /c. * 
C x lOmtt Mg C h R[f lBdi/ft^H h- ^^tWtSl 
0 mM Tris-HCl ( P H7. 9) «f?5ai 7 F ©#JBgBt£# X 
ma I(New England B i o L a b sftS) ^ffl^T 
3 7 t C T 3 It TbI ?i it L tz . * IZ . 4 Oa^y KDWRBSIS a 1 
I (^fiititSS) *) 3 7 *C 2 l$|6|ififc ^lT4t"SD 

N AffiTfr * . 1 . 5 %ffijft* T *' d-x (S i gmattS) ^ 
§ 7 a n — x ff )V % % & $} tz «fc ♦) # || L fc . 
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DNAlit|*ttt^7*'D-^*^)«HL?6 5 *C !.Z ~Z 
5 #19?$ Sffe-tt L«K 3 ft iPI^*!© 2 mrt EDT ARtf 3 0 

ObiM Na C Uttt52 0»(t Tris-HCl (pH7. 5) 
£ JjD K. /c « 3 Ol^ifel^ 7 i ; — n' & :? n a * ;u J* tZ £ *3 ?A titi L- 
x * LT D N x * J -^fcfc&fcl «fc *} El iR * L- T 1 mM 

EDTA^tttS 1 0«H Tris-HCl (pH7. 5 ) JI i§ 8? 

5DNAlfr> Rtf^xHlgV^^zJ-r'Tr^ifte^^T 
fiXS D N A fllfco ±12 D N Ai)tti^fH4 * CO 5 ' * 

JSSKSa 1 I|ftS?tt. ^LT^©3' 5fc 38 £ X m a \ &m 

6 . mm&&B's&& 

iiecDck^tlLTtiiSL/cv^x* v L fg V $1$ £ 3 - K "f 
5iHE^^t^'C)^cS S a l I - Xma I DNA»ffrtbO.-3 
g Sa 1 I > Xma I&tf*IlS&3fc©Tn'# , j7*X:7T;S' 
-•iz (BAP ; S«it%t») T^ft^ * 3 £ 9 Lfc p UC 
1 9 -c^ * - (^ffiiSifcS) ft 0 . Ugi, li^ y hT4 D 
NAV*'-t' (G I BCO BRL Rtfgsft©^ y 7 t — * 

5*1 ©±§2jI*£ig£$&£*lII® D H5ff03^fry F 
*fflBS(GIBCO BRL ftSH 5 0 u 1 KjJD*-> * L-T 3 0*ffiB& 
^tK±T3 0 #R)U 4 2 *C 13 T 1 #!Bl* LTH O^JcLT 1 tfJBltlg 
L-fc. 0 0 // 1 0 2 xYT^ili! (Mo 1 ecu 1 a r C 

1 o n i n g : A Laboratory Manual, Sam 
brook<bsCold Spring Harbor Labo 
ratory Press. ( 1 9 8 9 ) ) £ 2jn *. . 3 7 t 1 
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BffyH y * - ^~ * - 5 0 " c Aio 7" - y - - v V C ■BfeS 

^ it IS ) ^tWt-S 2 X YTl^^tH! (Mo 1 e c u 1 a r C 1 
oning:A Laboratory Manual. Samb 
rook^.Cold Spring Harbor Labor 
atory Press, ( 1 9 8 9 )) ±i: : O^Jil^S §v 

ft. Z(D&miR-?-*-£t't x - G * 1 (5-bromo-4 
-chloro-3-indolyl-/S-D-ga lactos 

ide, ^SilitSS) 5 0M*H^fc, 

COJ^gfcglft^ 5 0 // g/nl07^f'>'i ^^tf t5 2 x 
YTigi&l 0 n,l + T' 3 7*Ct'T-^^#L. tLt:0*tft^& 

Q 1 A G E N plasmid mini kit ( Q I A G E 

N A £ m SS L fz . 

SLfiva**3-Ft«ie?*ttt4r 7 ^? k* p u c - 

WS 4 -VL£ffr:&Ljt. 

3 y f-r y h SflBS* J M 1 0 9 ^ fcj&*B^T. ±12 

gv^s43-Kt*afe?4tf rsr?^^ K*s a 1 i-x 

ma I DNAlftfr6ft*UHTpUC-WS4-VHi* 
^fifefl] 2 . D N A Oigg Kfll® ifeg 

fl 12 0 7* 7 * * K 4» «D c D N A d - V pI *& © € S ffi ?'J * - f — £ 
iyX7"5-f-7 — iLTM 1 3 Primer R V jfc «k M ] 3 

Pr ime r M4 (W# <h fc^iBig&K) . @ It D N A •> - ^ 
I^t- (Applied Biosystem 1 n cS) fci 
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Z? T a q Dye D e o x y Terminator C y c i 
e Sequencing Kit (Applied Biosy 
stem I n cfi) * J8 T . ^ n h a - JHZ * 

^Ttt»EW**Je^fc. 7-7^$ KpUC-WS4-VLC« 
ft*-7$*ws-4i>i;*©L«v«8*3- KtSiiiE^oSSe 
: 2 6 IZtk?* £ *:> 7 , 7^U'pUC-WS4-V 

©Jggl£?!I£l£?!!#-^ : 2 7 Kit. 
^Jfefl] 3 . C D R CP&fc 

ttttttftSflltt (CDR) CiOlttSftT^*. 
©T $ / Kffiflltt. ttK«ft<«#*ft^^*^ C D R $1 

^©TSy&Be^^^Mft&SifcTiti^CKabat, E. A. <b 
rsequences of Proteins of Imm 
unological InterestjUS Dept. He 
alth and Human Services. 1991)o 

^fl/ffifc© »T£fI*©7 ^ ; KiEM* K a b a t h C «k «3 fl?!S$ ft 
rt: © 7 S / © -r - * ^ - * £ & tt * - ffl PI t£ £ 

ZZ C D Rti«£* 5 K^fiD < ife£ ^fc. 

$5 v^^WS-4a#©L«VS!a6&tf{:Hav?I««® 

CDR 

y^?K CDR1 CDR2 CDR3 

pUC — WS4 — VL 26 24 - 34 50 - 56 89 - 97 

pUC — WS4 — VH 27 31 - 35 50 - 68 101 - 111 
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-miasm 4 . ^n-viiic DN ao^h osits ( * y 5 w s - 1 

n-7^xWS-4 L«RlFH«ViI«i3-Kt« cDNA^o- 
y P UC-WS4-VLWpUC-WS4-VH4PCRftCJ; 
SfcttLfc. HTHE F3fe3l*<* ^-(hUIS. W092-197 

5 9&.tfIg]l£#M<2>-£) ClAl/fc. 

LiVilOfcftC^^T-^"?- (E?>J#-^ : 2 8) RtfHg 

VftmotztbOik*?'? * (E5I»* : 2 9) fcU ** © V« 

^ 0 ij _ _ gg £|J © & *JJ £ 3 - K -T £ D N A IZ ;s << 7* V -f X L fi 
oKozak3Vtyt^£?l(Kozak, M . £ v J. M o 1 
Biol. 196. 947-950, 1987)8. tfHindll 

( 12 ?«J # ^ 3 0) RZfi Hmv f& WiOtc tiXOmiJ 7 5 4 

: 3 1 ) fcU J»«©*«*3-Kt«DNAS?!lC^ 
O'HWXU S. o . ^7 , 5'f X Kt-E5JRtFB a mH I MIS 

2 0n(l Tr i $-HC 1 (pH8. 2) , 1 OiH K C 1 . 6 mM 
( N H « ) 2 S O 4 , l%TritonX-100 1 0 0 //M 
d N T P s s 1. 5 mM M g C 1 2 . 100 pmole f^O^T*^ 
-7-. 1 OOngCilDNA (pUC-VLXBpUC-VH) 
s Rtf 2 . 5 U © A m p 1 i T a qgl^tf 0 0 // 1 O 

PCR £ IS 5 0^1 9 4 *C C t 3 #ISJ«3D 

©^ft©t, 9 4 , Ci:tl*K> 55tCTl»B, 72*C(3T1 
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P C l - 5 %«tt^T*D-xVn.*ffl^T«fSSL. 

H i n d 1 1 1 JffBamH lfiltU HTLlVHC^T 
tt. HEF^^-HEF-VL-g*^ H II V ffi « CO ^ 
-T liH E F - H EF-VH-g r 1 C * *L * *l * a - ~ 

y*'Lfc, DNAEMfttC*. jEL^DNAEWt*t*DNA 
mK£*V?7 ^U'*t*l?ftHEF-chWSU-g«. H 
EF-c hWS4 H-g r 1 <!: tfr £ L . 

C 0 S IB IS © y * 7 * * f ■ ^ 

C O SSBB&K^TfSl* Lfc. HEF-chWS4L-g/c 
&£tfCHEF-chWS4H-grl*Gene Pulser 
( B i o R a d ifcfi) h n # W - •> ■ ^ C «k ») 

C O S$IIISK:l5|Bf^5lE^L/Co *DNA(10M)'*, pbs 
4> 1 X 1 0 7 *iB§/ml© 0 . 8«1©T U 3 - h £JJ0*-* 1. 5kV 
x 2 5 a F©?iCT^>^*4ifc. 

ficti o $na©Ei«Jfflia©«- x u * h d *• •> a y&s 

SDM E M*&#« (GIBCOttR) 15ml Cfil U 

9 6*18 ©4 a y©&. **-t 

^ iESO. 4 5 // m© 
— ( G e lman Sc i enc eitSJ) Kl T it 

E L I S A 

&© <fc -5 C LTMLfc. «Ktt*«tt«*Ofc»©E L I S A 7' 
U- H**©*C LtMlfc. 9 6 * 7* U - F (NuncttK) 
©#^*H/*. «aE2*rg/mlTH«flS/<v7y-(0. 1 M 
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j^7k3£+h : '^-.C. 0 2^ 7 >' ft -J- h ^ ^ ) IZ m 8? L- r; 
t+'Jak h I L-8*''J^d — >^;ufiifls (R&D sys t ems 
ttSg) 1 00// ltllftU ft * v 7 r - (50mM Tr i 
s-HCl. pH7. 2, 1 % $ jfllVf T rt/ 7' $ V ( B S A ) . 1 
mM MgCl 2 . 0. 15M NaCl, 0. 05% Twee 
n20. 0. 02% 7fflSf MJn).Z00<rlt^n 7 *y 
**©&. Jgf5 n g/m 1 ffii^-k h I L-8 (Ame r s ham 
ifclg) 10 0^1 ^^JDI//:. 

»!S©^S-bv«^HS^ft^ . & ^ x;u;SDi, l */ g 

/m 1 OTiU* V **7 7 **tftt I" I g Gin. ft (T A 

G Oft 52) 1 00// USDilfc. -(V+a^-^a ^ &.#&*?►©& 
s (lmg/ml P - ^ h d 7 x ^^S!ii) £2JD*-x & 

C 4 0 5 nmT' © «5 ft £ $9 £ L fc. 

ia*«BBEiH3£KW:* 9 6 ft 7" V- h 1 ^ g/m 1 +• ffi - 

k H gGJa# (TAGOttfi) 100/d-CliftU 7* o * * 
v?<Dlk. * / 7 ffEfr 7 7;i/. $> £ ^ « 3 tL £ £ £ * 

* c o saflB&o&S-bvft^wa&ft&L"^ juizttiK. tkizm 

gl //g/m l©T;urt'J**77^ — ^'tft-t h I gG 

fit ft ( T A G O 1 0 0 // 1 ^Sni/:. ^y+a-^-^a^R 

tfftfr ©&. (lmg/ml p-^hn^o.^^^^. 

S i gmaftlS) £ flu . & K 4 0 5 n»T©1)tg^ If L/:. 
*©*££. 7ln*WS- 4*M L - S iZ&m&]lZ%££ L tz Z 

tlZ&*)-> C © * / 7W7n^ ^d-^;H/l^WS - 4 © 

V {|10EL ^t§ii£*i-r 3 3 i S ftfc (E12^#M©-i 

) . 

£ & . mIie7*vX5 FHEF-c hWS4L-g**fl«*ll 

5 0 
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H li E z c h s r i c. h i a col: D H 5 m ( H E F - c h 
W S 4 L - g k ) s fecfc^flier^ *SKHEF-chWS4H- 
gi.iftaillttEscherichia coli JM 
109 (HEF-c hWS4H-g r i ) i LTIIgflK^^I 
*X*«flfW^»i (^^m^<l±'rtimiTBl#3-t) 6 
i 20H#*, FERM BP-4 7 39.*f«fcO f FERM 

BP-4 7 4 OHT/^^^ h£$ftKg-?£Bl£^ft£*l/Co 

gJSjgg 5 . g«Bg b h W S - 4 tit«cg>ffg 

Hflt^t h W S - 4 tft#H$ V«*©tt» 

?ftftj£k h WS - 4 $jt# H fii V ^ - K-f £ DNA^©« 

£ I- T L fc . t h mfr VDH2 6 © F R 1 ~ 3 & £ t h fft& 

4 B 4 OFR 4 Zn - K 3" & * *i *l EE*n © D N A E ?!l £ -7 ^ * W 

5 - 4 tftfr H fii V$f &© CDR«3-Kt*D N AE#i^aS*§ $ *i 
3 J; Kin** t b W S - 4 tfi* Hfl V «R«^ a - KtS^SD N 
A £ & S+ L ft . 

;ODNAS^O*nfft5' WRtf 3 ' fflU H i n d II 
I K»»&/K O Z AK3 y-fe aEftl&CF B a m H I IB ft® ft 
/XT-^^X Kf-EW***l^n(ttDLTs HE FH5-<; * - 

* * K «f © - CO^T □ :/ fcT* — * — ft? tJf L /Co 

4 © * V ^ * * * ^ K E ?tf £ IE £'J # = 3 2 ~ 3 5 H ^ "T 0 

^ne>©*u^5t^^*^Ktii 1 3 ~ 1 4 3Si©s$^wts 

& f & 2 * CD * 'J =7 * * l" it * K ttltU; 2 0 £ $ © * - ri ? v 
: 3 2) . H F 3 ( : 34) tt-b D N Aie?lJ$W Is 
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* L, T ftfe © H F 2 ( E ?d # : 3 3 ) . H F .1 (S5J*f: 3 5! 
tt?yf ■feyxDNAK?iJ*f d *i £ © * 'J 3* * 9 u ± * V 

£ etiD N A&tfL&W. (App 1 i ed Bi osy s t emsft 
) C <fc T J& L fc o 

y 7* U -©^Sr^H 3 CE"T. m 1 0 Ongf90HF 1 iHF 2. 
HF3iHF4*i*^i5*t^ 2. 5 u © P f u DNAIU 
7--lr4tttSl«*Si9 8 // 1 ©PC RElSJfcKSJjn t^^o 9 
4 T IZ-Z 3 »IBI©««l©«tt©«- 9 4 1CKT 2#W* 55tCT 

2 aiSlftff 7 2 *C CT 2 #Fh1£ - 2 * -f 9 to 

J V* a yZ'rt^Ko 100pmole-fO©RVH5'7--5 

^ v _ (g£?lj#^- : 3 6) Rtf R V H 3 ' rH?- (E : 

3 7 ) £#g&7*5 4 LTgsJ)IlL*:&. PCR&Jfo?££5 0// 
1 ©&Y&T'S^. * LT 9 4 X iZT 3 # 181 © * ID © tt © & v 9 4 
•C IZ T 1 #1QU 5 5tt:Tl a-IBRCF 7 2 *C CT 1 #IBJ© 4 5*4 
9 JV^Vi^^ % LTfrtZl 2tCTl 0 # IBM y * a ^ - h L 7i e 

ft 4 5 0 £S*t© D N A Br It ^ 1 • 5 %«St*T** d - * y ;u * 
ffl^TftSS U H i n d III R. l>* B a m H I K «fc 0 flHfc L . ^IT 
ftCHEF^^-HEF-VH-g r I IZ ? n y ? L tz 
EF-irH-?- (E?U#-t : 66) *J H 1 P 7' 5 4 - 
(iS^lJS^ : 6 7 ) Ir^T s D N Al£?lJ&£©gU IE L ^ H II V 

EF-RVHa-gr 1 Lfc. ^r^U'H E F - R VH 

a - g r 1 HfgiVli!$©7 $ / KEW*J«ktf«iEW* 

E ?lj # : 3 8 £ * * o 
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t MVS - 4 tftft H |W V : ;: 2 :•' r b , . 

j, r dj . r ej . r fj. r gJ. r ii J *KTOi -5 c IT 

A — •>* a y r b j (RVHb) tt, Uii0M^^MJ7^ 
7 7 ^:IItU^aitU:ISi7 , 7'f7-LTWl (E?9 

S^:3 9)*?«fctfLTW-2 (E?»J#-t : 4 0 ) 
H^tSr? ^7-iUiiRVH5' (Se^»J#-t : 3 6) & 
RVH3' (PJtf : 37) JM^tx r^U'HEF-RV 
Ha-g r UHSDNAiLT, PCRttCfcOttM^N 7* 5 * 
U'HEF-RVHb-gr 1 * fc . * 7* 5 * S KHEF-RV 
H b - g 7 ic***i«H«v||(«©7 5;»fiM*«kO t t«fi5!l 

*E5!#-* : 4 1 c^-r. 
A-.>- 3 y r c j ti N 4 1 ft Q ? fi> ? $ v 7 a >; y c g£ g ? & 

&o izmtLtcmmmr? * ^-qt p i (E?u#-t -.42) 

O'QT P 2 (E?!l#-*§- : 43) FHEF-RVH 
a-g r li^lDNAtLTs P C R «k *) Itl 7* * S 
KHEF-RVHc-gr 1 £ # *: . * 7* v X 5 FHEF-RVH 
c-gr l{:t$ti5H«v^^07$ / KEJdfccktfSSEai* 
i£?lJ#-*5- : 4 4 IZt*-?. 

•>* 3 y rdj ii. ^^^7*7 ^7-tLTQTP 1 Q 
T P 2 * ffl^x rjXU'HEF-RVHb-gr 1 ^HiDNA 
<»: L T 7* 5 * S KHEF — RVHd — g t 1 £ rt: . # 7" 5 * S K 
HEF-RVHd-g t lC#£ftSH«V»8©T$>> KE3&J*? 

£ £SE?iJ£E?!!## : 4 5 K^-f . 

- 3 y r e j « > 4 Oficr^^y^ro'J yntlts^ 

cRBt Ltzmmmr? << at p i cebi*^ : 4 6 ) 

AT P 2 (E5!IS^ •• 4 7) rnU'HEF-RVHd 
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- g r 3 £ mm D N A > L T Stf tg L . 7' -7 - * ?■ H E F — R V H -• 
-g r 1 * & . *7*7^$ KHEF-RVHe-g r 1 £ # £ ft 

4 8 

, N - «>' 3 y r f j & „ 4 4 & 0 'J ^^^77 - y 5 
HgitU^SHT'H -7-GTA 1 (E5!l#* : 4 9 ) i^^* 
G T A 2 (I2?lJ#^ : 50) 7' 7 * $ KHEF-RVHd 

-g t l^illDNAiLTliLs 7*vX$ KHEF-RVH f 

- g t 1 £i#/c 0 *7*7^FHEF-RVHf-gr 1 fcl # £ ft 

t. 

ht ? Kt&it Ltzmmwir? <t l t f 1 (E?>]#-* : 5 2 

) *? «fctf L T F 2 (gS?lj#^ :53) «J|l\ mH'HEF- 
RVHd-gr l*»iDNAiUi!l*8l/s 7*7^ FHEF- 
RVHg-grUHt ir^HHEF-RVHg-grl 
Ct^«HJlV0|07^ KE?!!*?.*; JggE?!!£E?iJ#-^ : 

5 4 Hit, 

A- g ^ r h j fcU mmW-Ty ^ F 1 

TF2 4I81\ 7* 5 X S KHEF-RVHb-g t 1 ^llfD N A 
£ L T it H L . 7' 7 X S KHEF — RVHh — g r 1 £ Jt . * 7* 
KHEF — RVHh — gr 1 Ct$ft5H«VlS«07 $y 
^K^J*?^ t>'JgSS2^J^SE?>J#-t : 5 5 iw^-fo 
H»|£k h W S - 4 tfttt L m V IB«©ffl!l 

t h W S - 4 L »[ V ®MZ 3-Ft5DNAi*0| 
CLT^ltLfc. b|.fii#REI0FR«3-Kt«DNAfiJJi 
V)^WS-4St*L«lVjJ(*0CDR*3-Kt«DNAE5il*< 
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jg * H & £ r> E S $ t h W S - 4 fjt ft L $>! V ffl M £ d - V if v 

& iZ, Z <D D N A ge^lj © * ft % ft 5 * « & 3 ' iCH i n d 1 1 
I lSt&SP&/ K OZAKuy-fey B a m H I &tft&& 

/X7"7 4 X K*-ie?IJ£*ft-FftttflOLT. H E Ff| * - 
KffAT' § 5 J; •? C 1/ /: , Z r> LT^It Ltz D N AiE?iJ£ li^fcj^ 
«5$04*0^ , J^?^i't^K(:^i^ ^Ltftc, c; ft S> © 
* * L- * ^ K©7ty7 , »i-?ttlt§ «T&1$ © & * * 'J =r 

4 ;£ © * V zfx? * ^ K B2 #1 £ E £0 * : 5 6 ~ 5 9Cit, 
cn^^'i^^^i^f'Sl 0 6 ~ 1 2 4gl0S$*tLv 
BSJf-r-S 2 * © * l> U * ^ K tt S V> £ 1 9-2 3SI0^- 

: 5 6 ) . L F 3 ( # : 5 8 ) It ± V X D N A IE #1 £ 
tU ^ LTi0 L F 2 (i2#I#-?| : 5 7 ) N L F 4 (@E^J#"t : 

5 9) ttry^-feyxDNAie^ij^^r^-s. 

^K^H«Iie©HFl-4 iM^O^Ti* T^BJt L^o 

Ty-fey/V— fcU 1 0 OngfO© 4 1©^ V ^5? ^ 1^^^ K &. 

5 u © A m p 1 i Ta q^tft498// 1 © P C R il^^^ 
. 9 4 *C IZT 3 &M©StD<Z>fttt<D&x 9 4 *C 2 ^TbIx 5 5 *C 
CT2^iaRO f 7 2*C^T3^iyi*l-9-^^^<!:L. d ft£ 2 

^ >Mt ofc, 1 0 0 p raole-T-O© R V L 5 ' 7* 7 -f "7 - (ge#l*-^ 
: 6 0 ) R V L 3 ' r v 4 v - (IS?U#-t : 6 1 ) £#gB7* 7 

LT&flD Ltz&. P C R 5 0 u 1 ©S£?fiT'$t^ 

^119 4t{:t3*rHl0l«)0^tt0iv 9 4 *C C T 1 * H x 5 
5 'CUT 2 'CUT 1 #18!* 1 * -f ^I'HTCtl^S 

0 » 4 ^ ^ * if . ^ 2 *C £ T 1 0 # FilM ^ 4- 3. *< — h 
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Lr: ( 1! 3 # W ) . 

ft4 0 0 «»«ODNAKH-*l. 5 X«Hjfe7^o-^y/u* 
ffl l> T » K L . H i n dill &. B a m H I IZ & <0 ffi it L . * L T 
& H H E F -< * * - H E F - V L - g x IZ ^ o - ^ y ^' L fc . 
EF _1 7 -7^-7- ( gfiM#-t : 6 6 ) sfc £ K I P 7* 7 < -7 - ( 
ie^iJ^-t : 6 8) e^TDN AE?Uifc£©8u IE L ^ L 0 V 
OT^SE^^a-KtSDNABifr^tt^^^ K * H E F 
-RVL3-g«i«*U. *7*7 * * KHEF — RVLa — g 

: 6 2 ~f o 

A _ 3 y r b j ( R V L b ) fcU 7 1ia©7*-^T7-^*< 

: 6 3 ) *?«fctfF T Y 2 (E?!)#-t : 64) £ ffl <^ M 3ffi £ 
gjtir? ^-iUttRVL5' <Efll»* : 6 0 ) 
RVL3' (E*0** : 6 1) * ffl ^ T . 7* 7 * $ FHEF-RV 
La-g^iliDNAiLT, P C R & IZ «k *> *1 41 L, . 7* X S 
KHEF — RVLb — g *7^X5 KHEF-RVLb 

- g * Lt£ V$1J®©7 * y »EW*?«ktffi*Eai*Efll 

: 6 5 K^t, 

nm®.*- bws - 4 ©ttwtt^ts ft* 5te» - 

ST. ®»J£ t b w S - 4 !a# L «© r a j /s-*>- 9 y fc«>©3fe3! 
^^-HEF-RVL a-g 5 W S - 4 8t* H * © fc *> 

^^^^^^-HEF - c hWS4H-g r 1 iCck*) COSfflSB 
^HUie© «k -5 LTPI* h 7 y * 7 * * * a y mlieOct^CL 
T«|±il*B«Lfcft, WE3t«i«4 E L I SAC82«Oi*») 
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ft > I T © 4- >' 7 ff[ ft ( c h L / c h H ) £ & T J M L ffi > * 
^Hfci^&SSffift ( R V L a / c h H ) iofflcttRSfi^ 

14 c % £ ^ £ St IS £ fc . 

iBjBft^ ♦>7WS-<!)t#LBfl)fcftfi)*8'<^-HEF- 

chWS4L-g* £H8£j3c t b W S - 4 Sift H SI® r a j * 

«te«lliM 4ELISACEIfl)i*0OJS 

ME L/c. *©*§£. C©iftft (c h L/R V H a ) £ fcfc i/t 1§C *S 

mJtSOC'i: < x Hlftttb HS-ia#Lgi0 r a j a-* ■ y 
( R V L a ) tt+> 7WS-4fii#Lai:H*oe^Stt4*^fc 

cdt. ;:ft&&©?f*flJ£H$&^-->*3 ycDffiFfficti. S»JRH« 

>' 3 y tUfoflL * h W S - 4 Sift L 01© r a j /<- •>* 3 y ( 
RVLa) * C O SmV&£.nn \> 5 V * 9 * V* * Z tlZ*. 

-tog*. r bj, r dj , r ej , rfj, r 6J , r hj © 
S - 4 jftft (c h L / c hH) KE&fcfc-f 5 g&©J?LlC ^ L 

(RVHg) K^tt^fftt*>7WS-4}Ji# (c hL/c hH 
) £ # . y r c j * W "f * ta ft C « JjC 

za>z nmj&t- h ws - 4 stft l mo r a j /<-•>• b V 

(RVLa) tt fctf CgMt h W S - 4 iaft HII© r g j 

3 y (RVHg) siafttts &#«ffiflR*§£i££*i"«fsw 

5 7 
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fitISS^aje*S^*-s C O S*B8£::|5]ii# h =, y ~. ? * /' •:• = : 
ts:i(:J;H>7WS-4 ffift ( c h l / c h H ) tz Vkm-s & 

StlfiS t FWS-4fii*L«(0 r b j * g y (RVL 

b ) £ ffl T . Hf|^A-«>- 3 y i C O SHiCPIlIf 1- 7 V^7x 
? > a 7U Hfll Ji£ b h W S - 4 fiiW L fM. © r b j /<— 5/ 3 V ( R 
V L b ) C * o /C *©£*. UlSfiSc t h W S - 4 fit* 

H« r g j /x - i; 9 y^ff^fr (RVLb/RVHg) fc' it *< 
. ISltM!!lT$)5*/7WS-4}A# (c h L / c hH) tlESJrr 

tt, r gJ /n-.>- 3 y (RVHg) Mtt^fftt + ^ws- 
4}/Cfr (chL/chH) «fc *> « *^ fc (1I6^#M©w < 1:) „ 
15 K © » fiB K *? ^ T . + ^ 7 WS-4jJifl£ ( c h L / c h H ) iZ 

h F- tfi ft (RVLa/RVHgtRVLb/RVHg) £ * ft ■? ft 
rn^-^ y A J) 7 i^T'flS v HJfeffl 4EL 1 SAKl2K®^a 
-ctt^?S14*«k *3 jE»K:»«Lfe. *©&£. 7WS-4}Jifr 
(chL/chH) . RVLa/RVHgl/iMtFCRVLb/R 
VH g ffi ft © <^ T ft PI fig © *S £ S 14 £ * ^ Jt ( @ 7 # M © Z t 
) . 

g^gb hWS-4?ji^Lfj|© r aj i? a v 
(RVLa) $> 5 lr> \t r b j — i/ a V (RVL b) t , S^l^t 
hWS-4tfiftHfj|© r gJ ,N--.>- 3 y (RVHg) £ W "f 3 l/L ft 

m»«Kisfe^tt**i"*^wfii^s^aJiaL*s^j&L. co 

S Wfe iz PJ H# h 7 y 7. 7 x ^ •> 3 yf^in.);^ / 5 W S - 4 
tfift (c h L / c hH) t:Ett§gl0l4i^*t3 ii^^ 

5 8 
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* ft tt< 

nffifot hWS-4J7t#©Lfj! r a j A - •>* s y ( R V L a ) > 

Is] H $ r g j - 3 y ( R V H g ) „ * ft it M L II r b j /n - y 

3 y (RVLb) tWinm r gJ ys'-y' g y (RVHg) ^ £ & & 

urn^t na^o i l - 8 \/±7?-iztttz i l - 8 ss-^iews 

SSA^^^'i y SJlfiL L fc#J 1 0 0 ral©lfil&£ . 1 5 ral © M o 
n o - P o 1 y (ICN Biomedicals 

£ 3 5 nlfoli L n £ft©l&3*#K:l*£^ - & T t 

Mfr #B£Jf L fc e d ©SfflB§£ 1 % B S R P M I - 1 6 

4 0 ^i&CT$» Ltt&. SAl/fc#l«« 1 5 O.MOJSflST y * 

AgsJJDR P M I - 1 6 4 0 *§ifefc:T*fc#L. 2x10' Cells/ml 

©aneaffic** «fc ? csssu;, c ©«H8«»« 3- 

W ^ & N -9-4 hxfy (Shandong) {:«);5i^i*^D i 
f f-Quik H-^ftSS) SfefeLT*j£Lfct6*9 5%m 

±tB#*BKS«ifc£aS'0#8Lx »^^v7r - ( 1 %B S AS. 
0 . 1 % T •>* <f * h 'J n^tt'D-PBS) T 8B iig 2 x 
1 0 7 Cel ls/mlK & & £ "9 Clii L ft. Z © B# . $f * Jt © F 

— co f csi5#£:prirssK2* / 7tn:# (@&#t¥m®aiJii#-?§- p 

CT/JP94/ 0 0 8 5 9 #i) <t * ©tftUT' h I L-6 

£ ^ ft-?ftigg#J 5 0 v g /ml&cfctf**) 4 0 ng/mlK:« £ -5 H ^ 

JnL. * 3 0 5*1814 y+ A ^- h Lit. 

,2S l-£fifct*^gSLrt:IL-8 (7 4TBq/mmol. Ame 
r s h amtS) <b5fc^itS I L — 8 (Ame r s b a m ft 12 ) & & 
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4 nc,-'' m: :i 2 s oh o :r *g £ a 7 ■? L SB S3 L rc , 

* / ^ w s - 4 at* ( c h l / c h h ) s nmwL t h iKfr ( R V L 

a/RVHg&cfctfRVLb/RVHg) > ^14*tM© ^ US* ( 
PAESEL + LORE IttlS) *i^tt»ft«R©7^WS- 
4 }ft ft CD <?: *l *l £ £ 'v 7 r — ^T?tJ^ 2 0 0 0 ng/>l*^ft 
8ng/ml*tr2«eBf&«5LA:. I L - 8 ft ft K h IZ & fit # « ffi 

^^nfns o u i -r-??g£L**s*T 3 0 #ism y * * h l 

/Co * ®3K ±e» + «»»* 1 00// U^HU 
£ fl|ft> l, # *< £ *S + T 1 HffSi -f y * * H/c 4 y * * — 
ccDSlffllS 2 0 0 1 ©2 0%«r**a-x}fi£^fi 
If L- n »tt$*fc. *B8K:tt^Lfc I L - 8 *«U£r * «> 

. *HB&fct?t£SD®T ^ r-#^y*- (7n*tt») T- Sfc 3} 14 £ 
SIS I f;. 0&m£H 8 tC^fo 

S»tfct hWS- 4a*OL« Taj V (RVLa) £ 

JaJ H II r g j ys- — 3 y ( R V H g ) . £ |u] L W. r b j ^ — 
3 y (RVLb) £ M H II r gJ a - •>* 3 y (RVHg) i&ff S 
ii x I L-8 Uf/^-Cttt* I L- 8fl>li^i:Wl/'C, 4- 

s viKfr (c hL/c hH) tmm^cD^^mmm^^^T ^> z t 

# *J . HiJ f 2 7* 7 X ^ KHEF-RVLa-g «*tt5*BHIi 
Escherichia coli D H 5 a (HEF — RVLa 
-g*) % $3 & 5 * \ K HEF — RVHg — g r U^ttS 
^iltt Escherichia coli JM109(HEF 
— RVHg — gT 1) £ LTIiS^i4iS?I?IIKH3f^0f ( 
< l±*mm lTll#3t) ¥J£ 6 ^ 7 £ 1 2 B 43 . £ 
* F E R M BP — 4 7 3 8^>cJ;D c x FERM B P - 4 7 4 1 > 

6 0 
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m^m i . /n d X " K - z w ? - 4 0 re gg 

b r I L-BtftgUBALB/c^nfillllBivn 
#g§®« P3X63-Ag8. 6 5 3 **iji?-^^')2-;p 

S^lgiLfc^^'J-'^^^^ 1 ^ /n -f 7' V K--7WS - 4 £ 
iJLfc (K o, Y-C. J. Immunol. Method 

s, 149. 227-235, 1992)* 

#: IZ £ ^ T t£ t m#©VW©CDR^t h I L-8C*ft^^ 

mft&Jl&lhizm < & 1 3 2 Ofl£^/;S4?!I^Of 

R 

$>t^ : b*H£**e-? < arm* initif 

( 1 ) Escherichia coli DH5 or (HEF-RVLa-g k ) 

glt^-f- : FERM BP-4738 

m It H : 1994^ 7 12H 
( 2 ) Escherichia coli DH5ar (HEF - chWS4L- g k ) 
: FERM BP-4739 

6 1 
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5 st B : 1 994 ^ 7 £ 12 B 
( 3 ) Escherichia coli JM109 (II EF - ch WS4H- e r 1) 

SIB*-^ : FERM BP-4740 

3? g£ B : 1994^ 7^120 
( 4 ) Escherichia col i JM109 (HEF-HVHg-g t 1) 

gft#-*§- : FERM BP-4741 

^ It B : 1994^ 7 £ 12B 

ffi?u#^ : 1 

SE^IJ©#^ : 4 0 
K£lJ©£*fc : M K V 1 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 

SS?tJ#^ : 2 
E?|J©:B£ : 3 9 
ffi?IJ©M : 

: 

h # n — : Ell ft 

tenons : □ ® D N A 

ie?«J©«^ : M K V 2 

e$i 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 

6 2 
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EBf*^ : 3 

: 4 0 
E £IJ © M : *& & 
ffi CD S& : - * $ 
h # a — : £ 3ft 
E?1J©8S : "a fiK D N A 
£?|CZ)gffc : M K V 3 
E?!l 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 

E?U©£$ : 4 3 

f£©£fe : -*« 
J- # a •>"- : £fftft 
E?«©«« : ^SScD N A 
E5!©*f* : M K V 4 
EH 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 

se?ij#^ : 5 

E?U©*3 : 4 0 

E 59 © M ' 

h # n : £0 4* 

E?lJ©«^ : D N A 

E £8 © * ¥fc : M K V 5 
E*fl 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

6 3 
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g£?l]#-^ : 6 
ffi?lj©:g£ : 3 7 

i£?ij©§y : mm. 

Hoi/- : jg IK ft 
£?!)©&S : d^D n a 
E5lJ©£& : M K V 6 
£?ll 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 

e?ij#^ : 7 
ie^ij©^$ : 4 1 
ie?o©§!j : mm 

fj*©& : -*ts 

h # D •>'- : fill ft 

S£?iJ©iffi^ : D N A 
S ?'J © & =RT» : M K V 7 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 

E?!)#^ : 8 
£81© : 4 1 

£81 ©3! : }&$ 
«©» : 

h # □ •>*- : Etltf 
E?U©«3f : D N A 

IS ?fl © £ ffc : M K V 8 
E?!l 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 
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1S?|J©:S£ : 3 5 

b ** D >*- : it IS ft 
ge?U©li^ : afiSiDN A 

K?ij©&*fc : M K V 9 
EH 

ACTAGTCGAC ATCGTRTCCW CASCTCAGTT CCTTG 

ge?y#^ : i o 

B5?lJ©:S£ : 3 7 
h * a £/ - : 

ffi?!l©fl« : D N A 

E?0©£& : M K V 1 0 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 

E?y#^ : 1 1 

E?lJ©5£ : 3 8 
E?|J©S! : 
$©& : 

SS 50 © ?f ^ : D N A 

BE ?IJ © £ ?fc : M K V 1 1 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 
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i£?'J§-5| : 1 2 
@E ?!) © ^ £ : 2 7 

ie?ij©gi : f&gg 

II©gfc : 

h ** P >>* — : iE i% ft. 
ge^J©a^ : D N A 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
E?!I#-5| : 1 3 
K?!l©£S : 3 7 

tai®a : -*« 

h # P : Eitt 

1£?I]©?I^ : D N A 

82 © £ & : M H V 1 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

: 1 4 
i£5ij©g$ : 3 6 
&?|J©M : 
fB©& : 

h ** a - : fill 4* 
le^UOffi^ : D N A 

£ M © £ I* = M H V 2 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 
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8E?I]CD:S£ : 3 7 
E£lJ©S = 

h *• n — : £ !£ ft 
E?|J©&3£ • ^fiXD N A 
E?U©£?fc : M H V 3 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 

Efll## : 1 6 
E?>J©5£ : 3 5 

fj! : 

h#Di/- : E f& ft 
SS^IJOS^ : D N A 

E?IJ©£& : M H V 4 
E?tJ 

actagtcgac atgbactttg ggytcagctt grttt 
eai*-* : 1 7 

E5»J©££ : 4 0 

ae ^0 <d m : 

IK © IS : - * 0 

IE CD ^ : £l£ D N A 
E?fl©£$; : M H V 5 

E?U 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 
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: 1 8 
g£?lj©:l£ : 3 7 
E ?IJ © S : » 
II © 8ft : - * H 
h n i? — : © II 

£?■)©&& : D N A 

IE 9lJ © £ ft : M H V 6 
£31 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 
&?U#-t : 1 9 
lE?!l©M£ : 3 6 
£?!l©S : &® 
fg©& : -*!I 
f- *' D y — : S II $ 
@£?lj©iffi3i : ^SDNA 
i££!)©£?fc : M H V 7 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 

: 2 0 
K^J©S^ : 3 3 
S2?|J©M : 8*8 

«©» : 

h # D 2/ - : it II ft 

£ ?U © 3 31 : n fiE D N A 

SB ?IJ ®^|: MHV8 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 
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ie?ij#^ : 2 1 

HE £0 © -il cF : 4 0 
h *' D - : E f£ 

E5U©«« • N A 

E?fl©£& : M H V 9 
E?« 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 

E^J#-^ : 2 2 
E?IJ©££ : 3 7 
E ?!]©£! : &t& 
M©jgfc : 

h $ a : EH** 

E?o©as • D N A 

E M © * «"» : M H V 1 0 
E?!l 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
E?«J#^ : 2 3 
E?l]©^£ : 3 8 
ETHOS! : 
$©& : -*« 

ET»J©ffi^ : D N A 

E #1 © £ : M H V 1 1 

EH 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 

6 9 
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8£?>J£-^ = 2 4 
£ n © $ : 3 7 

IK OS? : 

h a - : II # 

K5lJ©?t|S : ^ISDNA 

i2?lj©£& : M H V 1 2 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 

: 2 5 
S2?|J©:1£ : 2 8 
ffi ?!!©§!! : 

b # n C/ - : it $1 ft 
ffi ?!| © SI ^ : dSD N A 
l£ © & & : M H C 

GGATCCCGGG CCAGTGGATA GACAGATG 

E?«j#-t : 2 6 

I£?lj©fi£ : 3 8 2 

ae?ij©M : 

$!©& : ~*tl 
h*D>* - : £ II ft 
IS 90 © S ^ : c D N A 
IS ?|| © £ ffr : W S 4 V L 

7 0 
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g m o m m 

f a- y : pUC— WS4-VL 
#ftfc : 1..60 sig peptide 

61.. 382 mat peptide 

mm 

ATG AGT GTG CTC ACT CAG GTC CTG GGG TTG CTG CTG CTG TGG CTT ACA 48 

Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 

-20 -15 -10 -5 

GGT GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 

Gly Ala Arg Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA AGT GAG ATT 144 
Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAC AGT TAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA TCT CCT 192 
He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 

30 35 40 

CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA GCA GAT GGT GTG TCA TCA 240 
Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CGG ATC AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Phe Ser Leu Arg He Ser 

65 70 75 

AGC CTG CAG CCT GAA GAT TTT GGG AGT TAT TAC TGT CAA CAT CAT TTT 336 
Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His His Phe 
80 85 90 
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GGT TTT CCT CGG ACG TTC GGT GGA GGC ACC AAG CTG GAA CTC AAA C 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 



382 



95 

E?!** = 2 7 
E?iJ©£& : 4 2 4 
E?H©3! : 



100 



105 



c D N A 
W S 4 V H 



h ** n i/ — : 
E?8©:&& : 

>?a-y: PUC-WS4-VH 
# fife : 1..57 sig peptide 

5 8. .4 2 4 mat peptide 

ATG AAG TTG TGG TTA AAC TGG GTT TTT CTT GTG ACA CTT TTA AAT GGT 
Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 -5 

ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 
He Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu He Gin 

-11 5 10 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 
15 20 25 



48 



96 



144 
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AGT GAT TAC TAC CTG AGC TGG GTC CGC CAG CCT CCA GGA AAG GCA CTT 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 336 

Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 

Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 120 

EBI*^ : 2 8 
6E?lJ©^2 • 3 4 

«<z>» : -*« 

r ** n i/ - : £ iM. 
K^JCDaM : dScD N A 
le^IJ <D £ ffc : c h V L 7* 7 4 ^ - 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 34 
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§e?ij#^ : 2 9 

E?!l©£3 : 3 7 

$©& : -*m 

h □ •>* — : 0113 

E£»]©«g> n ^ d n a 

E*U 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 37 

E5I#^ : 3 0 

E5lJ©:S£ : 3 7 

E?H©32 : 
m ©IS : 

h «H o i/ — : it IS 4* 
E?l]©«£ : N A 

E © £ ft : c hVLi^rH?- 

E?8 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 37 
E?IJ#^ : 3 1 
iE5lJ©:S£ : 3 7 
E?fl©S3 : ISK 

ra©» • -*tt 

h D :>* — : it fg tt 
E^IJOii : ^fiXD N A 
E £0 © £ ffc : c h VHgl^rH"- 
E?U 

GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 37 
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E?lj#^ : 3 2 
6S5iJ©^$ : 1 3 7 

m®& : -*« 

h ** D -J — : fi $1 tfc 
ge?IJ©S^i : ^fiJcD N A 
: H F 1 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 
iS?IJ#-5j : 3 3 
IS^IJ©^^ : 1 4 3 

k?ij©m : mm 

l2?U©@gl : £j£D N A 

ae^ij©^^ : H F 2 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
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TAC AGT GCA TCT CTG A AG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 



8 2 



WO 96/02576 



PCT/JP95/01396 



GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Are Gin Ala Pro Gly Lys Gly Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

9 2 
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g£?ij#-t : 5 5 

ae?ij©^$ : 4 2 4 
: - *m 

y # n — : £fj£tfc 
E^lOHS : D N A 

K^J©^^ : R V H h 

mm 

? v- y : HEF-RVHh-gr 1 

7 5 & -19 l: leader 

7Ui 1 - 3 0 : F R 1 

7 3 1 - 3 5 : CDR 1 

7 * S & 3 6 - 4 9 : FR2 

5 0 - 6 8 : CDR2 
7 $ / B8 6 9 - 1 0 0 : FR3 
7 $ S m 10 1-111 : CDR3 
7 $ J m. 112-122 : F R 4 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 "5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
-11 5 10 
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CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT 
Pro Gly G]y Ser Leu Arg Leu Ser Cys Ala 

15 20 
ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA 
Ser Asp Tyr Tyr Leu Ser Trp Va) Arg Gin 
30 35 
GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC 
Glu Trp Val Gly Leu He Arg Asn Lys Ala 
50 55 
TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr 

65 70 
AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser 

80 85 
GCC GTG TAT TAC TGT GCT AGA GAG 
Ala Val Tyr Tyr Cys Ala Arg Glu 

95 100 
GCT TAC TGG GGC CAG GGA ACC CTG 
Ala Tyr Trp Gly Gin Gly Thr Leu 
110 115 



GCC TCT 
Ala Ser 

25 

GCT CAA 
Ala Gin 
40 
AAT GGT 
Asn Gly 

ATC TCA 
He Ser 

CTG AAA 
Leu Lys 



GGA TTC ACC TTC 
Gly Phe Thr Phe 



144 



AAC TAT CGC TAC 
Asn Tyr Arg Tyr 
105 

GTC ACC GTC TCC 
Val Thr Val Ser 
120 



GGG AAA 
Gly Lys 

TAC ACA 
Tyr Thr 

AGA GAA 
Arg Glu 
75 

ACC GAA 
Thr Glu 
90 
GAC GTA 
Asp Val 

TCA G 
Ser 



GGG CTA 
Gly Leu 
45 

AGA GAG 
Arg Glu 
60 
GAT TCA 
Asp Ser 

GAC TTG 
Asp Leu 

GAG CTT 
Glu Leu 



EBIS^ : 5 6 
E?9©*3 : 1 2 4 

E?!)©§5 : mm 

E3FU08S :MDNA 



192 



240 



288 



336 



384 
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ig?IJ©£?* : L F 1 

TTGAAGCTTC CACCATGGGA TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG 60 
GTGTCCACTC CGACATCCAG ATGACCCAGA GCCCAAGCAG CCTGAGCGCC AGCGTAGGTG 120 
ACAG 124 
g2?IJ#^ : 5 7 
E5'J©:1£ : 1 2 2 

gB?u©s : mm 



£ J& D N A 
L F 2 



E?IJ 

GCATTGTAGA TCAGCAGCTT TGGAGCCTTT CCTGGCTTCT GCTGGTACCA TGCTAAATAA 60 
CTGTAAATAA TCTCGCTTGC TCGACAGGTG ATGGTCACTC TGTCACCTAC GCTGGCGCTC 120 
AG 122 
EM*"* : 5 8 
le^lJO^^ : 1 2 1 



<&i£ D N A 
L F 3 



e?h©»« : 

EM 

AGCTGCTGAT CTACAATGCA AAAACCTTAG CAGATGGAGT GCCAAGCAGA TTCAGCGGTA 60 

GCGGTAGCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG GACATCGCTA 120 

C 121 
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K#|#-f : 5 9 

ie^u©^$ : 1 0 6 

ee m © m & m 
&©& : -*« 

GTAGGATCCA CTCACGTTTG ATTTCGACCT TGGTCCCTTG GCCGAACGTC CGAGGAAAAC 60 
CAAAATGATG TTGGCAGTAG TAGGTAGCGA TGTCCTCTGG CTGGAG 106 

em*-* ■ 6 0 

K?!)©:g£ : 2 0 

%m®m : 

f8© & : -.*« 

s n © a a = ^isdna 

BE 5fl © £ ?fc : R V L 5 ' 

E?fl 

TTGAAGCTTC CACCATGGGA 20 

unm^ : 6 1 

K£lJ©£e : 2 0 
BE £ij © M : & 8 

$©& : -*tK 

82 50 © S $ : nlDN A 
IS #1 © £ ffc : R V L 3 ' 
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GTAGGATCCA CTCACGTTTG 20 
ffi?IJ#^- : 6 2 
ge?O0:S£ : 3 7 9 

®<D$& : 

r ** n >*- : ESS ft 
K ?IJ © £ ffc : R V L a 

^ n — y : HEF — RVLa — g* 

7^;S -19 1: leader 

7 $ y ® 1 - 2 3 : F R 1 

2 4 - 3 4 : CDR 1 

3 5 - 4 9 : FR2 

7 5 0 - 5 6 : CDR2 

7 $ y fig 57-88:FR3 

75;K 89-97:CDR3 

7 98-107:FR4 

ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 
-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 
-11 5 10 
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AGC GTA GGT CAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu He He 

15 20 25 

TAC ACT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 
Leu Leu lie Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

Kfll** : 6 3 
i£?fl©gS : 3 8 

B2?ij©M : mm 



144 



D N A 
F T Y 1 



AGCGGTAGCG GTACCGACTA CACCTTCACC ATCAGCAG 



192 



240 



288 



336 



379 



38 
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i2£ij©fi£ : 3 8 

&w®m : mm 

h ** a »>* - : m. IK ft 
G^Oli : "a Jft D N A 
BB?iJ©£ffr : F T Y 2 

CTGCTGATGG TGAAGGTGTA GTCGGTACCG CTACCGCT 38 

ffi?0#-t : 6 5 

: 3 7 9 

$©& : - *« 

g£?!j©i|Ig|:£-JKDNA 
IE?fl©£& : R V L b 
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98-107 :FR4 

ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 

-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu lie He 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 
95 100 105 
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K?!l«-t : 6 6 
E?!l©:l£ : 1 8 
8250 015 : mm 

m<D& : 

E?u©agi : £bkd n a 

EW©£ffc : E F 1 

EH 

CAGACAGTGG TTCAAAGT 18 
: 6 7 

E?0©«^ : £jj£D N A 
S?9a>£ft : H I P 
E?fl 

GCCCCAAAGC CAAGGTC 17 

E^IJ*^ : 6 8 
E9l®'jld s 2 0 

ee cd ^ : mm 

: ^fiSc D N A 
E50©£& : K I P 

EH 

AACTCAATGC TTTAGGCAAA 20 
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Fig. 6 
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